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Abstract 
Speech-language pathologists have a large number of norm-referenced tests to choose from as 
they diagnose language disorders in preschool age children. Because determining the 
psychometric quality of a test is important to that choice, the purpose of the present study is to 
review the quality of currently available tests. A standardized search strategy yielded 15 norm-
referenced tests published since 1998 that focused on language skills in preschool children. 
Eleven criteria related to the test manual's documentation of evidence such as reliability and 
validity were developed for use in the review based on those used in 2 similar studies (McCauley 
& Swisher, 1984; McCauley and Strand, 2008). Studies such as this can (a) promote ongoing 
study of existing tests to strengthen evidence of their psychometric quality and (b) encourage 
improvements in future test development. Further, such studies can increase speech-language 
pathologists' attention to the importance of psychometric characteristics and the potentially 
negative effects of poorer tests on the quality of their own work. 
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Introduction 
This study is a replication of a 1984 study by Rebecca McCauley and Linda Swisher. The 
previous study examined both language and articulation tests. This particular study replicates the 
language portion of the previous study. 
There are 3 appropriate assessment objectives for which tests are used to (a) determine 
the existence of a speech or language disorder, (b) determine the goals of intervention, and (c) 
plan procedures for intervention. Norm-referenced tests are primarily used to determine the 
existence of a disorder. That is because norm-referenced tests measure the child’s ability 
compared to the normative scores of the sample of children in the child’s age range. If the child’s 
score falls a predetermined distance (e.g., 1.5 SD) below the mean score of the normative 
sample, then it is said that he/she has may have a speech or language disorder.  
The two purposes for this study are (a) to stimulate discussion of the psychometric 
characteristics of language tests rather than to serve as a definitive psychometric review and (b) 
to see how psychometric data has changed for tests in the last 25 years. Therefore, the criteria 
used in the review focused on a selected sample of a larger number of important psychometric 
characteristics. They included those used in the previous study (McCauley & Swisher, 1984) as 
well as an additional one that was added to more fully examine validity evidence and was similar 
to one used in a more recent psychometric review (McCauley & Strand, 2008). 
There are three concepts that are important to understand and take into consideration in 
order to have a true understanding of norm-referenced tests and the standardized process. These 
concepts are (a) test validity and reliability, (b) the normative sample, and (c) test norms and 
derived scores.  
  
6 
 
Background on basic psychometric concepts 
Validity and Reliability 
 A measurement instrument, such as a language test, is described as psychometrically 
valid if it accurately measures what it is designed to measure. There are four types of validity 
evidence that can help demonstrate the successful construction of a test. The four types of 
evidence are evidence of content validity, concurrent validity, predictive validity, and construct 
validity. Each of these individual characteristics should be considered and present in every 
language test manual.  
 Content validity procedures involve the systematic examination of the test content to determine 
whether it covers a representative sample of the behavior domain to be measured (Anastasi & 
Urbina, 1997). One form of criterion-related validity is termed concurrent validity. Evidence for 
this type of validity should indicate the effectiveness of a test in determining an individual’s 
performance in specific activities (Anastasi & Urbina, 1997). If a language test shows validity in 
this area then the test should correlate well with other tests that are measuring the same ability. 
Predictive validity, the other form of evidence usually considered under the label criterion-
related validity is examined by assessing how closely an individual’s test score can be used to 
predict future performance on a criterion measure. The information that would be supplied by a 
test validated in this fashion could provide an important basis for the identification of subgroups 
differentiated by prognosis (McCauley & Swisher, 1984).Construct validity of a test is the extent 
to which the test may be said to measure a theoretical construct or trait. (Anastasi & Urbina, 
1997, p. 126) This type of validity is studied by a careful comparison of the test author’s 
description of the construct to be tested to the test’s actual content.  In order for a test to measure 
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what it is intended to measure, evidence that there is high reliability must also be reported in a 
test manual. Reliability refers to the stability with which a test measures a given behavior. There 
are two types of reliability that should be present in a language test manual to ensure that it is a 
stable measurement. Test-retest reliability is the first in which the manual for a language test 
should include. This should examine the extent to which a test taker’s performance is consistent 
over a period of time. This type of reliability shows the extent to which scores on a test can be 
generalized over different occasions; the higher the reliability, the less susceptible the scores are 
to random daily changes in the conditions of the examinee or the testing environment (Anastasi 
& Urnina, 1997).  Interexaminer reliability is the second type of reliability that should be 
provided in the manual for a test. Evidence of this type of reliability is provided through a study 
demonstrating a correlation between two scorers. This type of reliability is used to show that the 
directions and administration procedures are clear enough so that multiple scorers will yield 
approximately the same score.  
The Normative Sample 
 Test norms are “a statistical summary of the scores received by a normative sample” 
(McCauley & Swisher, 1984, p.36).  These norms are a basis for comparing a child’s score with 
peers based on age and language experience. In order to find the existence of a problem, it may 
be appropriate to obtain norms from different normative groups. Test developers should ideally 
publish norms for a variety of different groups to allow the test user to answer all relevant 
assessment questions for all possible test takers. However, it is rare that a representative 
normative sample is provided for even the most basic question—Is there a language impairment? 
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 When a norm-referenced language test is developed, the normative sample should clearly 
be defined in the test manual. The information that should be provided to clearly define the 
normative sample include age, geographic residence, and socioeconomic status. These factors are 
important to know because they can have an effect on the child’s performance, therefore having 
an effect on how the scores should be interpreted. Age would have an effect because you would 
expect that a 10 year old child would do better on the test than a 3 year old child. Geographic 
residence is important as well because it is possible that there would be dialectal differences in 
individuals which could potentially affect the way in which a child scores on the test. And lastly, 
socioeconomic status is important to know because studies have shown that lower 
socioeconomic status can be associated with poorer test performance on existing language tests 
(Arnold & Reed, 1976; Johnson, 1974).  
 Along with the description of the normative sample, it is also important for the test user 
to know how the sample was chosen. Often, a test designer will exclude individuals who have a 
disability or non-normal language abilities. According to McCauley and Swisher (1984), this can 
present difficulties because even the most deviant scores within the normative sample are still 
representing normal performance. This makes it hard to tell whether a child that scores just 
below the lowest score has nonnormal performance which makes it difficult to tell just how 
different the score has to be before it reflects a language impairment.  
Test Norms and Derived Scores 
Norm-referenced tests should provide the mean and standard deviation for the total raw 
scores for all relevant subgroups. The means should be provided because it is a factor that 
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determines, based off the normative sample, the score range in which the child should be testing 
based off of his/her age. The standard deviations should be provided because it allows the test 
user to determine whether a child has a language disorder based off of how far away a child’s 
score is from the average. It is important when looking at the means and standard deviations to 
also look at the derived scores that correlate with and assist in finding the means and standard 
deviations.  
Norm-referenced tests typically have three types of derived scores that are used for 
interpretation of test norms and test taker’s scores. These three scores are developmental or age 
equivalent scores, percentiles, and standard scores. These scores will be briefly described for 
why they are appropriate. Age equivalent or developmental scores are included because they 
present the test norms in a way that shows how behaviors or abilities change with age. Percentile 
rank scores describe the percentage of those in the normative sample whose test scores fell below 
a given value. Since the percentiles indicate the position of a test taker’s score compared to the 
scores of the normative sample, this type of score makes it easy to see how the test taker 
compares to the normative sample. The standard score calculations use information about the 
average score and variability of scores obtained by the normative sample. These scores can be 
used to estimate the position of a test taker’s score relative to the scores obtained by the 
normative sample, to compare one’s score on two different tests, and to compare one person’s 
score to someone else’s in a meaningful way (McCauley & Swisher, 1984, p.37).  
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Method 
  Tests to be reviewed were found through the BurosOnline Review and appropriate areas 
of the website associated with the American Speech-Language Hearing Association. Tests were 
excluded from the final list if they were: multiples, not norm-referenced, published prior to 1998, 
screenings, not specific for language disorders, or were not appropriate for preschool children. In 
the end, 15 tests were appropriate to use in the study. I examined each language test using the 11 
criteria described below, with the outcome of my evaluation for each criterion indicated on a 
record sheet. 
 In order to obtain reliability about the coding for met and unmet criteria, a second 
examiner rated 20% of the tests in the review. The reviewer was an undergraduate colleague 
conducting a related portion of the McCauley and Swisher (1984) replications. Both of us had 
the same background knowledge and training in psychometric theory and criteria coding. In 
order to train, my colleague and I each examined 3 adult language tests and then compared out 
results.  
The 11 criteria used in the review were chosen because of their importance and 
significance to tests of language, and because they could be translated into relatively objective 
decision rules. If the test does not meet these criteria or fails to provide information on them, we 
believe that the test user should have serious qualms about the quality of the test—no matter how 
familiar the test user is with the content of the test and the skills being tested. The 11 criteria 
used in this study are listed below; Criteria 1-10 appear just as they did in the 1984 study by 
  
11 
 
McCauley and Swisher and criterion 11, which used to evaluate construct validity, was adapted 
from a criterion used in McCauley and Strand (2008). 
Criterion 1. The test manual should clearly define the standardization sample so 
that the test user can examine its appropriateness for a particular test taker (APA, 
1974; Weiner & Hoock, 1973). In order to pass this criterion, the test manual 
needed to give three pieces of information considered important for speech and 
language testing. : (a) the normative sample’s geographic residence, (b) 
socioeconomic status, and (c) the “normalcy” of subjects in the sample, 
including the number of individuals excluded because they exhibited nonnormal 
language or nonnormal, general development (Salvia & Ysseldyke, 1981). 
Consequences if unmet. If the test manual does not have this information, the test 
user cannot tell whether the normative sample is representative of the test 
author’s intended population. If the test user does not know the intended 
population, then the test user does not know if it is a population that the test 
taker’s performance should be compared to.  
Criterion 2.  For each subgroup examined during the standardization of the test, 
an adequate sample size should be used (APA, 1974). In order for the test to pass 
this criterion, the test needed to have subgroups with sample sizes of 100 or 
more. This particular value is consistently referred to by the authorities as the 
lower limit for adequate sample sizes (Salvia & Ysseldyke, 1981; Weiner & 
Hook, 1973). 
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Consequences if unmet. If a small sample is used then the norms are likely to be 
less reliable and stable. If the sample is small, it is likely that a different group of 
children might have different norms. Also, a small sample may not have 
relatively rare individuals such as those with language or articulation disorders, 
making it difficult to interpret the scores of those individuals that are possibly 
impaired.  
Criterion 3. The reliability and validity of the test should be promoted through 
the use of systematic item analysis during item construction and selection 
(Anastasi, 1976, p. 198). To pass this criterion, the test manual needed to report 
evidence that quantitative methods were used to study and control item 
difficulty, item validity, or both.  
Consequences if unmet. Without this information, the test user is unaware as to 
whether the test accurately measures what it purports to measure. This criterion 
is to make sure the test possesses validity and reliability. 
Criterion 4. Measures of the central tendency and variability of test scores 
should be reported in the manual for relevant subgroups examined during the 
objective evaluation of the test (APA, 1974, p. 22). For the test to pass this 
criterion, both the mean and standard deviation had to be given for the total raw 
scores of all relevant subgroups.  
Consequences if unmet. The mean gives the average score of the normative 
sample’s relevant subgroups. The standard deviation gives the test user and 
estimate how much variation there was in scores received by the individuals in 
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the subgroups. This information serves as the basis for other ways of presenting 
norms (e.g., z scores). The absence of this information causes the test user to lose 
flexibility in the use of the test norms.  
Criterion 5. Evidence of concurrent validity should be supplied in the test 
manual (APA, 1974, pp. 26-27).To pass this criterion, the test manual needed to 
provide empirical evidence that categorizations of children as normal or impaired 
obtained using the test agree closely with categorizations obtained by other 
methods that can be considered valid, for example, clinician judgments or scores 
on other validated tests.  
Consequences if unmet. Without this type of reliability, it questions a test’s 
ability to correctly answer assessment questions that relate to the existence of a 
language impairment. Failing this criterion should cause the clinician to question 
the usefulness of the test because the reasoning for using norm-referenced tests 
of language is to allow the test user to compare a child’s score with other 
children to determine normalcy.  
Criterion 6. Evidence of predictive validity should be supplied in the test manual 
(APA, 1974, pp. 26-27).In order to pass this criterion, a test manual needed to 
include empirical evidence that it could be used to predict later performance on 
another, valid criterion of the speech or language behavior addressed by the same 
test in question.  
Consequences if unmet. This type of validity is used in order to make assessment 
decisions by a clinician related to the need for therapy. Absence of this validity 
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means that it is possible for invalid sources of information to be weighted more 
heavily in a decision process.  
Criterion 7. An estimate of test-retest reliability for relevant subgroups should be 
supplied in the test manual (APA, 1974, pp. 50, 54). To pass this criterion, the 
test manual needed to supply empirical evidence of test-retest reliability, 
including a correlation coefficient of .90 or better (Salvia & Ysseldyke, 1981, p. 
98) that was statistically significant at or beyond the .05 level (Anastasi, 1976, 
pp. 108-109) 
Consequences if unmet. Without this type of reliability, it questions the extent in 
which the test results are stable and how it may fluctuate overtime. Children’s 
test-retest reliability should have a minimum correlation coefficient of .90 and be 
statistically significant at .05 level or beyond. A correlation coefficient at this 
level would show that results from re-testing a child would be comparable in 
score with the first testing.  
Criterion 8.  Empirical evidence of interexaminer reliability should be given in 
the test manual (APA, 1974, p.50). To pass this criterion, a test manual needed to 
report evidence of interexaminer reliability that included a correlation coefficient 
of .90 or better (Salvia & Ysseldyke, 1981, p. 98) that was statistically 
significant at or beyond the .05 level (Anastasi, 1976, pp. 108-109). 
Consequences if unmet. Without this reliability, the test user does not know the 
degree to which a test taker is likely to score similar if the test is given by 
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different clinician. It would be unknown whether the test taker is likely to affect 
the scores of test takers in a way that that could benefit or penalized them.  
Criterion 9. Test administration procedures should be described in sufficient 
detail to enable the test user to duplicate the administration and scoring 
procedures used during test standardization (APA, 1974, p. 18). In order to pass 
this criterion, the test manual needed to provide sufficient description so that, 
after reading the test manual, the reviewer believed she could administer and 
score the test without grave doubts about correct procedures.  
Consequences if unmet. Without a clear description of the administration 
procedures the test user does not know if it is reasonable to compare the scores to 
the norms. If the test procedures are not duplicated in the same way they were for 
the standardization, it could result in unfair advantage or disadvantage for the 
test taker.  
Criterion 10. The test manual should supply information about the special 
qualifications required of the test administrator or scorer (APA, 1974, p.15; 
Salvia & Ysseldyke, 1981, p.18). To pass this criterion, the test manual needed to 
state both general and specialized training required for administrators and 
scorers.  
Consequences if unmet. This information should be provided because the test 
should only be given by someone who is qualified. A qualified individual will 
have background knowledge and training in administration, scoring, and 
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interpretation of test results. If the test manual does not provide this information, 
it could call question to the quality of the data obtained within the test.  
Criterion 11.  Construct validity should be present. (Operational definition based 
on McCauley & Strand, 2008, p.84). Any of the following were needed to meet 
the operational definition: (a) evidence from a factor analytic study confirming 
expectations of the test’s internal structure, (b) evidence that test performance 
improves with age, (c) evidence that groups that were predicted to differ in test 
performance actually do so. In addition, evidence needed to be obtained within a 
study in which statistical methods were described and participants were 
described.  
Consequences if unmet. This information provides the test user with validity that 
proves the test correlates with the theoretical construct of the test, which allows 
the test user to be confident in the fact that the test is measuring what it purports 
to measure. Without this validity, the test user may question whether or not the 
test will accurately measure what they are trying to measure.  
 
 
 
 
 
  
17 
 
Results 
 When we initially searched for tests appropriate for diagnosing and assessing language 
disorders, 439 tests were indentified in the search. Four hundred and twenty four tests were 
excluded from evaluation because  they were multiples, screenings, not language tests, published 
before 1998, or not appropriate for preschool children. Thus 15 language tests were considered 
suitable for review.  When 4 randomly selected tests were re-coded by the second examiner, the 
two examiners’ ratings agreed 98% of the time, that is, on 43 of 44 rating judgments (4 tests x 11 
criteria).  
Table 1 shows that there are certain criteria that almost every test met in current language 
tests used. Description of examiner qualifications, description of test procedures, construct 
validity, and content validity were all met by 100% of the tests in the study.   The table also 
shows that there were certain criteria that were not being met by the majority of language tests 
being used. Two criteria that were not met by a single test was test-retest reliability and 
interexaminer reliability. Predictive validity as well as sample size had a low number of tests 
meeting those criteria.  
 When examining the results of the criteria that were met by the tests in the study it is also 
important to see how the percentages compare to the previous study done in 1984. These 
numbers show how tests have become more reliable and valid within the last 25 years.  
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Figure 1  
Shows how the results of the 1984 study compare to the present study. 
 
The figure shows that in the present study a higher percent of the criteria were met than 
in the 1984 study. Test-retest reliability was only one criterion where the previous study had a 
higher percentage, although the previous study only had 4% (1 test) that met the criterion. The 
present and the previous study both had 0% of tests meeting interexaminer reliability. In each of 
the remaining categories, the present study had a 7% or higher increase from the original study in 
1984.  
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Table 1 
Shows the criteria that each test met.  
Criterion Number 
of Tests 
Tests 
1. Description of the    
Standard Sample 
6 CREVT-2, PLAI-2, REEL-3, TNL, TWF-2, UTLD-4 
2. Sample Size 2 CELF-4, SPELT-P2 
3. Content Validity 15 CELF-4, CREVT-2, EOWPVT, EVT-2, PLAI-2,  PLSI, 
PPVT-4,  REEL-3,  ROWPVT, SPELT-3, SPELT-P2, 
TACL-3, TNL, TWF-2, UTLD-4 
4. Means and 
Standard Deviations 
14 CELF-4, CREVT-2, EOWPVT, EVT-2, PLAI-2, PPVT-
4, REEL-3,  ROWPVT, SPELT-3, SPELT-P2, TACL-3, 
TNL, TWF-2, UTLD-4 
5. Concurrent Validity 14 CELF-4, CREVT-2, EOWPVT, EVT-2, PLSI, PPVT-4,  
REEL-3,  ROWPVT, SPELT-3, SPELT-P2, TACL-3, 
TNL, TWF-2, UTLD-4 
6. Predictive Validity 1 TWF-2 
7. Test-retest 
Reliability 
0  
8. Interexaminer 
Reliability 
0  
9. Description of Test 
Procedures 
15 CELF-4, CREVT-2, EOWPVT, EVT-2, PLAI-2,  PLSI, 
PPVT-4,  REEL-3,  ROWPVT, SPELT-3, SPELT-P2, 
TACL-3, TNL, TWF-2, UTLD-4 
10. Description of 
Examiner 
Qualifications 
15 CELF-4, CREVT-2, EOWPVT, EVT-2, PLAI-2,  PLSI, 
PPVT-4,  REEL-3,  ROWPVT, SPELT-3, SPELT-P2, 
TACL-3, TNL, TWF-2, UTLD-4 
11. Construct Validity 15 CELF-4, CREVT-2, EOWPVT, EVT-2, PLAI-2,  PLSI, 
PPVT-4,  REEL-3,  ROWPVT, SPELT-3, SPELT-P2, 
TACL-3, TNL, TWF-2, UTLD-4 
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Conclusion 
In this study, I conducted a review of 15 norm-referenced language tests designed for use 
with preschool children. Through the review, I found that as a group, currently available 
standardized norm-referenced tests do not meet many of the criteria we used to examine their 
psychometric quality. This conclusion is actually similar to that of the original study completed 
in 1984. In this study, the failures of tests to meet individual criteria generally resulted from the 
absence of required information, not from poor reported performance on the test. Consequently 
when certain psychometric criteria are left unmentioned in the test manual, test users are left to 
wonder whether the test is reliable or unreliable for their testing purposes. This outcome strongly 
suggests the need for greater disclosure and sometimes collection of data concerning important 
psychometric characteristics when the tests are normed and published. Further, it suggests that 
clinicians continue to need to be aware of psychometric principles as well as of the psychometric 
flaws that can be present in a test they decide to use. Becoming aware of the psychometric 
principles and flaws of the tests they consider using will allow clinicians to reduce the impact of 
those flaws on clinical decisions as well as stress that decisions can never be based on the results 
of tests alone. 
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Appendix B 
Form Used for Reviewing the Language Tests 
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Criterion  Specific operational 
definitions based on 
McCauley & Swisher 
(1984) except for criterion 
11 
Met? Page 
#  
Comments/questions 
1 DESCRIPTION OF 
THE 
STANDARDIZATION 
SAMPLE. The test 
manual should clearly 
define the 
standardization sample 
so that the test user can 
examine its 
appropriateness for a 
particular test taker 
(APA, 1974, pp. 20-21; 
Weiner & Hoock, 1973). 
“To pass this criterion, the 
test needed to give three 
pieces of information 
considered important for 
speech and language 
testing:  
(a) the normative sample's 
geographic residency, 
   
(b) socioeconomic status, 
and  
  
(c) the "normalcy" of 
subjects in the sample, 
including the number of 
individuals excluded 
because they exhibited 
nonnormal language or 
nonnormal general 
development.” 
  
2.  SAMPLE SIZE For 
each subgroup 
examined during the 
standardization of the 
test, an adequate sample 
size should be used 
(APA, 1974, pp. 27-28, 
37). 
“To pass the criterion, the 
test needed to have 
subgroups with a sample 
size of 100 or more.” 
   
3.  CONTENT 
VALIDITY – ITEM 
“To pass the criterion, the 
test manual needed to 
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ANALYSIS. The 
reliability and validity 
of the test should be 
promoted through the 
use of systematic item 
analysis during item 
construction and 
selection (Anastasi, 
1976, p. 198). 
 
report evidence that 
quantitative methods were 
used to study and control 
item difficulty, item 
validity, or both.” 
4.  MEANS AND 
STANARD 
DEVIATIONS. 
Measures of the central 
tendency and variability 
of test scores should be 
reported in the manual 
for relevant subgroups 
examined during the 
objective evaluation of 
the test (APA, 1974, p. 
22). 
“To pass this criterion, both 
the mean and standard 
deviation had to be given for 
the total raw scores of all 
relevant subgroups.” 
   
5. CONCURRENT 
VALIDITY.  Evidence 
of concurrent validity 
should be supplied in 
the test manual (APA, 
1974, pp. 26-27). 
“To pass this criterion, the 
test manual needed to 
provide empirical evidence 
that categorizations of 
children as normal or 
impaired obtained using the 
test agree closely with 
categorizations obtained by 
other methods that can be 
considered valid, for 
example, clinician 
judgments or scores on 
other validated tests.” 
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6.  PREDICTIVE 
VALIDITY. Evidence of 
predictive validity 
should be supplied in 
the test manual (APA, 
1974, pp. 26-27). 
“To pass this criterion, a test 
manual needed to include 
empirical evidence that it 
could be used to predict 
later performance on 
another, valid criterion of 
the speech or language 
behavior addressed by the 
test in question.” 
   
 
7.TEST-RETEST 
RELIABILITY. An 
estimate of test-retest 
reliability for relevant 
subgroups should be 
supplied in the test manual 
(APA, 1974, pp. 50, 54). 
To pass this criterion, the test 
manual needed to supply 
empirical evidence of test retest 
reliability, including a 
correlation coefficient of .90 or 
better (Salvia & Ysseldyke, 
1981, p. 98) 
   
that was statistically significant 
at or beyond the .05 level 
(Anastasi, 1976, pp. 108-109). 
 
8. INTEREXAMINER 
RELIABILITY. “Empirical 
evidence of interexaminer 
reliability should be given 
in the test manual (APA, 
1974, p. 
50)” 
“Evidence of interexaminer 
reliability that included a 
correlation coefficient of .90 or 
better (Salvia & Ysseldyke, 
1981, p. 98)  
   
that was statistically significant 
at or beyond the .05 level 
(Anastasi, 1976, pp. 108-109).” 
  
9. DESCRIPTION OF 
ADMIN. PROCEDURES. 
“Test administration 
procedures should be 
described in sufficient 
detail to enable the test user 
to duplicate the 
administration and scoring 
“The test manual needed to 
provide sufficient description so 
that, after reading the test 
manual, the reviewer believed 
she could administer and score 
the test without grave doubts 
about correct procedures.” 
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procedures used during test 
standardization (APA, 
1974, p. 18).” 
10.TESTER 
QUALIFICATIONS. “The 
test manual should supply 
information about the 
special qualifications 
required of the test 
administrator or scorer 
(APA, 1974, p.15; Salvia & 
Ysseldyke, 1981, p.18).” 
General requirements (e.g., 
specific degree or years of 
experience) 
   
Specific requirements (e.g., 
number of times to have 
practiced administration; 
specific training offered) 
  
11.  CONSTRUCT 
VALIDITY.  
(Operational definition 
based on McCauley & 
Strand, 2008, p.84).  
Any of the following were 
needed to meet the operational 
definition: 
(a) Evidence from a factor 
analytic study confirming 
expectations of the test’s 
internal structure 
 
   
 
 
 
(b) Evidence that test 
performance improves with age 
 
(c) Evidence that groups that 
were predicted to differ in test 
performance actually do so. 
 
In addition, evidence needed to 
be obtained within a study in 
which statistical methods [were 
described] 
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and participants were 
described. 
 
 
